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(54) SPINDLE DEVICE FOR MACHINE TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the rattling of a 
draw bar during rotating a spindle and the vibration of 
the spindle to thereby improve machining precision. 
SOLUTION: A spindle device for a machine tool includes 3 
a hollow spindle 1 at the end of which a tool is mounted, 
and a draw bar 6 coaxially arranged in the spindle 1 so 
as not to be rotatable with respect to the spindle 1 but ^ 
to be movable to the axial direction for 
mounting/demounting the tool at/from the end of the 
spindle 1 with its axial movement A groove 12 is formed 
in part of the outer periphery of the draw bar 6 in its 
peripheral direction to thereby shift the gravity center of 8 
the draw bar 6 from the rotational center axis of the 
spindle 1. A nut 13 is threadly fitted to the spindle 1. A 
plurality of screw holes 14 are formed at peripherally 
equal spaces in the nut 13. A male screw 15 is 
threadedly engaged with the screw hole 14 located 
opposite to the direction of shifting the gravity center of 
the draw bar 6 with the rotational center axis of the 

spindle 1 interposed therebetween to thereby locate the gravity center of a rotating system 
including the spindle 1 and the draw bar 6 on the rotational center axis of the spindle 1. 
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[W*«D fc^tcxj|#J^tt£iT.54 , £#£ftli 

«5fc«B^©xjl©*j$i*fT"5 Kn-.n— kfcfBAfcxfls 
«H*0iH8I-C»-3T, HD-A-fii, *©*&&£ 
WilI]$**<C.>lftiiiSia> <bf ti-5 J; -5 fctttt & ix« k k 4> 
iiditx h'n— j\— ©tt/htfittEte^'frWliSfr S> t^h. 

^cDS^oiWiiEiiE't'^wi^* 1 ' £>©-fti&<£ ie -f a-r 10 

*t*iE#® h tit I > 3 x^iHO±i«|. 
[WsRJfl 2 ] K □ — A— ©^JHEfcfett 3JD;£|r1©- 

^mmm^'^mmt^b-mr^^m^m i ©xam»«© 

T Bj£r 3 k k t) H D — M-©S<Ci£ ±WIh1Ie+^ 
M HUp & f e> f H d t— Bifc^lSWK W <b tit v * a II 
3<ljl 1 ©Xftf|tt©£M£1E. 20 

<cu;:*f l tis-c» bfestftoii't^^fc: Ati ?> titzmmn 
tjKfiK^tLfe^stcfcuAo^ t.±wiiite^'C,»«sa*^ 

A,T- fD-A- ©«ifr#rnfc;5fiikttfi**J&iajK:tt« 
-T 3*a b^fci btti* £ titz&fci b *fl|jL 1 i"> 
1, 2, 3*fctt4©X^|»M©±«l^®. 30 
[SSSfcJR 6 ] $y*fcx*#«tfttt 6 ti-S> 4»S!tt±ltt 
k^ i«rtK3E«lfc«LTtt»|qlk:»iliU5*«tdk:n 
M±£B£ tu fr-oWJ5fao&miz£ !3ilft$feiS^©x 
*©*ltt*fif -5 h'D-;*!- 1 Sfflilfcxf|s*i«©±(dUS 

fc * ^©3S'Ci^ lw«t-3t±tti: h'D-A- k ©IHTC SSSg 

/t»* s ±Mlia(E4"C»MHS±* s <b ?" ti&i-* J; 5 lc, K d 
— ££WK:2ifbtia£-f a h* d -m— mfe^m&mi ?> 
ftT^4Xfls«tt©±IMS«. 40 

MJ@£?£j?££tu fro^©j£ffi©4><i># Fd-a-©4i 
ihkB'&k&otuSSStf^-f'rtfc, g^iRiC^UigaE 

Wk Fn-^-fciJx-f I- kfcB*tifcg|i#fcl2S£ti. 

^JBffikJl2|*#*©Pi«ffik©ftaJx fccfctf^x-f h© 
*JSffi fci!SfflJiBk©fc»fc**i**'iffi8l t) gfl* s ^E)c£ 

tu P«®Bi!>f»iiflfc:y istrvtsmitifi&natix^&w 

m% 6 ©XflM*M©£MISiB. 50 
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8 ] $fcigtXj|#]3tfW fetl^tfasttitt 

k, £ttl*|fc±Mfc»Lt«;&fcfc£BliL-53J;$fcH 
tt±CSS*tu ^o!W^lR)©^il)t:<fc!)£iPi!l$fe*B^OX 

tx**Jltr*iSik:W»-raft»*ai:*«li*fcxff« 
*©±IM6«T*oTx £!Mk HD-A-i:£DISC. 
»*»©tt»*fc.fco-c±»fifc FD-^-fcOBTgai 

iC>* s £ttH3$E*'^Wi^±* : "5)-rtLft^«t^t:, KD-^ 

KD-y^-t©^{ciB^nfc?b7-^ii 

?S?IDgi5«i:5:iiiAt*3!3, l£fcgttSI5*** s *©!|ifi;£lR] 
tc 2 ^ty^ixfcmia 2 -3©«j5MM*fc* *u « 

fc*«2.«t-5t3EiiK^^d^j58;^tL, Pa^tt^OflSflliJE 

n s =&?g5IDg|5»* 5 lItt^^l*)t@E^tL, ^ffl!l©S^?It) 
SI5»©bu^P«iJ E* S S* iRl^fflfl K: IrI^ o x buS^ IrI^'J 
* 6 ^ l*lffliJ©§i?5M t) gB»©BU^PffliJiS A s fl^ 

ftm<D$na t> sc^* 5 k d-a-o^ii:^ ti^tij? b 

^«7e>ti-5J;-5t:%:^tit^.SiS^JS8 ©x^«t«©± 
[0 0 0 1] 

«, i: a «*a-c Eft -r * ±tt A fc S/ - > ^-b 

>*©±«*BfcK|-r4. 

[0 0 0 2] ^©BJilfflSlCiJVits ±fi5t«g<H!Jx 

H6*S«tVBIl 0©&fiiJ*atJ, CixfcSWd'J?: 
«i:l^fc©£:-f 3o 

[0 0 0 3] 

[se^©a^t^3b s P^b«t^i:-rs^ffi] t^>^> 
^■fe>^©±$lll^si:bt^ $y*fcx*#«tttf e>*i4 

f^ttxl£l!i:> £Wf*lt3EWt3?>fbtlE]teb*^* s $dl^ 
iqit^iftbdS«tatilW±t:ffi$ti, ^ott^iRi©^ 
«6tJ:D3E«jfei|ll^©xR©Sll»*ffi KD-^-k* 
(i A i> ©* s ^d nt ^ So 
[0 0 0 4] b*>b&#f>, d©ct-5^±«^Sti5U 
t«v iipai*lJlfflk KD-yi-C^fflffikCIBCMBI* 
i^ai-SC k«^Rliatfe5©t% ±W*ott5KD-^ 
-^^tJlH]iIiE^* J ls]$EbfcJl^l3, *n-ji-1fi±im 

m<D$- tz a 5- v 7 iri t a 5 fc o i > t * ©m<i> tfiwua 

te^'^W^iP^^I-tLaciktc^ao Lfc* s ot, ±13 
@©^©ll'C,>A s ±il!|ll©ls]!l£4 , ^!l!ltl^±A i ^> 1* tit Eifc'J' 
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[ 0 0 0 5] ZODWRtDUttiVt, ±BIHJH*»»U ± 
fc©T*4iflF*^©±H8B«»tt* 

^. -2) o 

[0 0 0 6] 

[SWH*#i**S;fe-»©¥® £*«©»*] 1 © 

-fcSWAfcIf141«©±»MS«T*-DX\ KD-^t- 

?> ft ±*fifc> H d— ©«ifr#£ljiEHB 

— *-&trlHlte3R©S'&©±ttl3<B'f"Cl>ttl»±*fe© 
r ix £ * iE "f 4 f n« iE ^f£* s S:tt h tlX U 4 % ffl T- * 

[0007] mxm 1 ©^tiS^T. HD-^-©I 
jt»**W©EHEt>iC»«»*» f-f^tcilt fc i: Afc£ K 
d — — ©/H>?Ir1© — nP(c^DRS?SB?&ffJfiE L ^ fc-S^ 

^tt^i8;»t5>ix.5-r<x^iE^®tt, &£*«£«©«* 
Ir]©— ffifc?fcj«£ftfc«Jtt»-*\ **^tt±*l©»#fi 

©— sutcisw-w&nfeiiti d^a^^^o ^ttfttci-.;?. 

M-©S^A s ^$ft©H]|£4"C,^A i ?.-rtl,TU.5^^ 1* 

pD-A-oi<Mifn/;SlRli:liSlifJ& 

fz&% S)2>^J±±Wfc:j3^S±tt[l]te4"^«i^* 

%taj»awj&j*£ nx osi tsttwcffiar 

* s K#(j-5.^4Ci tiz J; t> h*o— ^-©fii&tfilfli©® 

d— y^-©sic,>*srtifc^iRii:[Ri^iRj. -rat>*>*5*) !? 

[ 0 0 0 8] ISSUl 1 ©JMBtc .kiUdU Kd-^-©B 
i^A s ±Wl©|5]il£4 , '^WliSig* 1 «b f ftT v>£©T\ itt*5 <t 

X. Fd— I, T«»K KD-vt-fcrfctt 

a»it»**±itt©iaig4'it»ai*»?>i*iiTi'>a{B!j©»»A J ± 
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H XV Yu—n—(0^m^O Y U—J\—<D? >J7 )\>l5fa 
~.<Dtftz-^%t>m±$iiZ 0 b*>*>> ittfc. h-D-;< 
-©fiit^ifHiIUK+^iliSgA^rix-Sc: kCJ: 
■fSiW^cfctf Kn-^t-*^tr[5ig^©a,i:»©S«|sl 
l£*«MMi±a» & ©-f ixfttf iE t -5 -fft^IE^IfSfjbW 
£>ftTi">l>©T% ±i3@te&©S«Mi±Hi©[H]tetf'&iA 
»± KHfigf a z £ t & t> , ±«fi43 iV^D-y ^-©@ 
ig*£ISIS#«£1-a;r fc#&lit£ftS. bfc#-?T, 
10 *qx!W« £isi±s # x-#£o Sfc, iHMsitf 
¥ D -y t— ©{^±6$ lz K a -,/t-©±?f&~.©g!£# 
ii^tl2)0-?> Kd— A— ©W^(R]©^i6t«t4±M 
5feSg^©X*©«JK* 7, i»-Xt fT a C i: * 5. 

[0 0 0 9] lit*il 1 ©««(= J:«xf^WW©±Ni»B 

^c:i5V^T^ KD-M-©^Jl®{Cj5^S)l^lR)©-g|5fc: 

©HH54 l 't»Wi^*»e>-rixTi>*c: Lu. 
©«^r, ib«W1B*t:, Kn-y^-©«it»ft±W©li]6 

20 *m<mi*h?h-?z.£i$x$<% 0 

[ooio] is&m i (Dftwiz «fc -sxftsiMfflxifi^a 

ICiS^Tv KD-;t-t s ^©-gPSr^MtMbTlie. 

^■f -S i t> tz, H d— ^t— ©m'frfc^MlHte^'MiJg 
<p6f6tHD -^-ISfSffKS ?>tiT o 4 ^ i: # 
C©*§-£\ iW^3«fclFKD— >»^-©[p]feB#© Kd 

[0 0 11] ±BKD-yt-HS*JB*«R»6iiT^4 
30 lftStttD±«8ICSnt> Kn-yi-BBft*S^ 

h'D— ^t— ©cf't^^LTiSi^Ufe^Od'C^^trA 
fi 6 ftfc WBSR JB© 'J > y«»ttflE*' *>t*Z>C£tfitb 

[0 0 12] c©«-&, y>4ftt*tti*fc:istf««ifo* 

40 m^^ms\\zn^ti>^<DR%tiVLX.^x, h-d- 

©«fc^®PJT* s #;j£Tr£a3:&* 51 J >^«#tt*!£^b 

T iipdii*i^iat:}¥ bMW 4 c i: lc «fc t) bT@^ 
.-r^ii^^t:, Hn— ©*it»ft±MEHE+«C»iH»iP' 

[0 0 13] ^fe^ ±abfcxf^«l«©±«i*Bt*v^ 
50 feffl^©^a bpt©^a b^©d ^iWlHlfe^^tteSttA, 
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~c k d— y^-cDtt'C^fnfc^iRiiitts^iRitfitgt 

£>fei b/^Kto bfcttf) e>tlfc*5fe u^oi^-t z tmi- 

ztztixDi- y v zm^zz tftxi^o zome,, it 

n-sc: tic .J; •3%^^-2>±M*3«tl>* KD-y^-i&^trH] 

[0014] ii*ii6©%Bjtc«t^x^«i*so±ifi^s 
«v ftWcxjltfSfctttt^fta'l^ttiiJiii:, 
SWctt LTffl^ IrHC^W b 3 *> <fc -5 £ [5)$EB_htCiB^ 
*u ■fr~?m?5fa(D®mz J; t) ±tt$fe3gACDXH ©#!&£ 

ii'C^tc J;oT^iaii; H D-^-tWP^T-gSSItis Cft 
lei SXifliScfctt' Kd— ^-£^fr|l!iE&©fi<i>*s±$fi 

iiite4 i '^wa±*' <b -rn&uj; -5 k d— m-££I4 

KfcfbTH^TrS Kd — HHfc^atfStt&tiTm. 
i)©T-$>&<, 

[0 0 15] BI*3i6©*WfcJiit«x ±BtFD-^ 

D — — ©IsHeBtF© KD — >>*— ©^^T-'l'^lRl^O^fc 

X$i&:fc «fctf K D -J^-(Dm£*\cM.®>tfi%L£.-fZ>Z 
ttfffiittftlZo bfc* s oT\ aox»|flE*iSo±£tt4C: 

it, Kd — ys— 0±tt^©IS* s I^^fi50X\ Kd 
-^-©Wi^lRlffl^ffib^ J; S±»MfeS«'x©xJl©*ISi£ 
^ A — XlZ'iri a C i: * J T- £ 3 „ 

[0 0 16] !!^«6©$PJ3K«fcSXf1^;&S©±*j$Sg 
fcjfc/jfc^ru a>o*©j£B©>f'k* s KC3— ;*— ©tfiiC,^ 

Bi:iMfc»*©Bi<iiBfc©*s8B* Eiv^x-f ho^ja 
ffim o eft wc "J > * j @gsi£ nt i> a t> ©t-& 

■2) o 

[0 0 17] Z (Digits £mtmte£-&bii2>k, ±m 
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rtT?S#lRl*kfrfc:#ttU y^ttSMMfrb***^ h© 
SffiD»fc«fcDi¥£ftT»ttSaBUJ:-$fc-f*. b*>b 
# £ s 'J > ^tt»tt<*©3Wx£ JBS C ttPS t) # & 0 , 

Lfcatt*iitt±»tta«sB b& < & *>c 

«fc V H D -^-©ffiSl <0 SMZftmt Z tti) IZZCDfctl 

tm ttttfcflsjs 3f<4#* s i$aii*ijiifflt HD-yt-© 

®K!3a5i:©ST3g5i^T H D-/<-#±«|K:Mbtffl 
10 ^^^T KD— Ji— ©5^7';i/^(Rl©* s fco^A«telt$ 
ixSo biP^x h©HMJi^bl>©T% 
-f h* : 'f ) 5*^f*t:-ftffl-r-5^* J ^:jltt)fc^T^b<* 
t), ±fdl*3«ty c KD-^-S#tJ[HllE^©S^6 s iW© 

±*tU ^©^iDXffi«$:[S|±^^2>Ci:As-C-#i)o 

©5S'H^td<fcoT:> 3E(ftlSj;rf KD-^t— s^triae* 
©S»^* i ±fEti[5]|K4"C^a^±* i e.-rti5feu«i;-5lc > Kd 

20 -^--^^iat^b-ria^-r-5ci:A 5 Tt5o 

[0 0 18] IS5RJi8©«BJ3t<fcSXf^«|«©i«tt^g 

k: *t b T IrI t: »n b -5 5 <fc -5 fc Pit 4± tc 
tt> *>"3«»fil©»ttt «t 0 iffi5feSS^©X^©«fl»$: 
^■5 KD-^-i, Kd— yi-*±Ht»LTXjl*ffl 
tr»rafc^»-r*W»^Si:*«liLfcxfPtl«©3E«MS 
iWfcHD-^-iOBtH «■»#»©(* 
^CtotiSSi: KD-M-t©F«ST3iSS!^ 
«t t) ±14*5 J;^ K D-^-^^ty[a|(Em©S'C>* s ±f4lHl 
30 $£*.C>WifS±A : '?>-rn^O«ta{Cv K D — -K — £±$fl|lc 
WUTi^tS Kd— y^-H*¥a* , tt»6>ix-Cl>**> 
©T-feSo 

[0 0 19] W*fl|8©*Wfc:«tHtt^ ilftfc Kd-^ 
-i:©FB^{c:, Wfao^tioTiifc KD-/1 
- i: ©F^T-^5S !5 > - ft fc «t D ±tt*5 iVKD-^-t 
^trHlE^©S^A s ±«|[5lte^iil»|fti!!l±*>f)f ix&^J; 
otc, KD-;t-Si«l:^lTi£tS Kd— M-H 
^^e* s IS^ £*iTI,>a©-T?> ±«I*3«ttJ t K D-y-?-© 
HlteH#© KD— y?-©7^T;V^|q)^©* s feo^*sRS± 
40 b*t)> iHisJ;V Ko— a— ftdfrEHE*© 

S'^* s ±M©tlfEft , '^WU^±*f>1*ix=&l , >©T% ±W*5 
K D-y^-©EMBitiCfitt*»JB^-r 2>il i:A 5 RSlt$ 
tLSo b/tA s oTs HQJLffim*fa±2-£?>Zkifi1:% 

[0 0 2 0] R^8©%qBt:J:2>x^«M©£HlSB 

iWi: KD-^^-i:©iBtKgrfLfc*5-«ttiaS 
WSnWii, «jaS»at*©rt^tBB*ixfcU >^"«?!?5g 
5&Wh?;MAT*5!5x Kt»a»ePtt***©IW3&lRlfc 2 
50 ^gij* ixfc«r« 2 ootttfsittfc: «t D JfM^ ti, ttiaS 



n?i\m am t irj o t mmx irj*m»j * *> *u 

©i!i[& Pffi'J® ftftffll tdlqlfr-sT fitr#£ AlftfilJ CM 
m t ft* 1 -a T Su?g^ fiJ^MBJ * * 6 ft* K to©tt» 

*c j; d ato*ttmt<D«i»mj&imwM^£.w bww 

6 ft, CftfcJ;!>MIH©&W&^jP±MrtH1Ik AM 
H d-m— fflMHfflfc-tft-tftjfbttW' 
6ft-5 «fc-5C&£ftT03C: 
[0 0 2 1 ] £©*§-&* WJa©f*»Afc «fc 6 lifcgtfgfl 

ffiij©s!i5s t» %mtfi£.$mmm, Afl©&a k> mafi k d 

— to^JBHfc* ft^ftW tftH-6ft» *©e*«ia 

©F^T-g^SStK iH^ATFKD— yt— *^trBHB*©« 
iC^±tt©HWE*ifi»ttML±*» 6 rft&o i C> K d — 
^-#£iftC*rLT@j££ftSo bfctf-aT, ttiaof* 
tb®{fi<]W!#{3, ±«M3±tf FD-;i-td 

tfiHiem©a'C,^ s ±$aiai*E4'*Wi^±* : '6-rft^v-«j;-5 

[0 0 2 2] 

[*«©*ffi©JB»] KIT, Z<D&W<DmM<DBm*. 
[0 0 2 3] XffiflgJB 1 

c ©msjBSSttia i ~n 3 cs5ft)©-c*So 

[0 0 2 4] El £i5f>T, OhuSP©^ 

i&^mi:aa5©^@m* s iE* s !3$ft§(2) iz^ommpi 
M*©n&»&s»4'(3) fc»bTiaesaEt3E»*ft 

TO-So (Etf!)NlS(2) hbttt, fct 

mmt'pte< t*)-j5fo<Dx?x h^ssrStt-^©* 5 

ffln^hS. ftix E 1 tis^-Cs »S(2) *>«fcZJ^© 
JRWW«a©B*IBI4*l6*ftTlr%*. ;^*>*>^(3) it 

£ttwaa^tt±W6&£©«tt#<*<4) teuesft-c 

IM.. ;\>i^>->^(3) f*J©HU#J©$ffi§(2) tMfflif 

(2) i:©p^©gc^tc, ±w<i) *m$z.z-&z>tz&<Dmm 

9M-Clb*\:*Y<i >$!©ttl»B(5) i»«Rtte>ft"t^ 
•So «1W1(5) ±W(1) ©*Wfc:»tt&ftfcD-* 
(5a) t, ^(DmW(D^^i^>^(3) ©rtMICiSitt ?>ftfc 
*^-*(5b)t*>e>fit/jJ<;£ftT03o 
[0 0 2 5] ±«(1) ffl»*|Rik:{*tf4Kn-y^ 
-(6) (3^bT@iiEb^^* J tt^lRllc^ii) 

L5s±-5fc:H«i±fc:e«sft-t^a. iwi) i*)©in 

Sggpc, xb (n^ms) *fffifb*»o$«(l) fjSStJB 
JSK^FftfeT 1 — -'WlaJrtCttftAftfeftfcXA*^^ 
(7) ©*IK*1f -5ift»lWStB(8) iflfttt&ftTHS. 
iJUM»3Sn(8) tt % illi(l) rtfcfcUtt»6ftfcB5£ 
SB#(8a)fc, FD-n-(6) ©fiMSWfctaCttto&ft, 
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*>-og];£SW(8a) fc» bT mi^SlRlC^ab b d 5 RTBfigfl 
**(8b)i:. BS^(8a)(8b)IHlcl^ftfc«R©JK-;i' 
(8c) i: «fc t) t>, ^ti;&#(8b)#H£^#(8a)C*f bT 

11*^(7) #£$81(1) «MlfclB*£i , U ztititm 
C Brttfttt(8b)tfB£tt&(8a) fc*t bT Su£ fcgtft* 5 
;i:t < t»), #-JK8c)©i§CJ;-ptiS*;i/f(7) 
* s ±iffl(i) fJSSfr^Pfift^ftSo 
[0 0 2 6] KD-^-(6) ©&SggBl;:;MggP(6a)#)f5 

10 /j££ftTO.&o rt^iSOluflWSIJ^t:®^ 
S»(lb)i«&«£ftTV*«. KD-A-(6) CfettS* 
*SSM 6a ) £ ®tt » SB ( lb) t (DfS C ^ffi f 5 £B#© mlSggB 
jS&Vffi'&CD'pm&CDfflm^ * ft-eftJS#«*agtt& 
W(9) A^^^lRlfcr^lieffitcJitolfi-B-^ftT^a. ml 
«o«iagJ*»*f(9) t»ffiiJ©{SfcSWgP«(9) i:© 

i5ot^#)©»ifeSWgp«(9) i:KD-^\--(6) © 
^Sg15(6a)i:©^C *ft*hKD-;t-(6) ^«75lc 
ft»-r*tt»oimtfia(io)A«E«*ft-r^4. ^fc* K 
d-^--(6) Ji, ^H7i?>^(3) ©«*B»fcia!»6ftfc 

20 fflm^>'j>^©tr>v h>(ii)tc«tt)iin«fe(io)©#^ 

Cin;bTHUji^-&5)ft2. idC^oTV^So -?b-c* H 
D-M-(6) ^mKfcdOJtCfc D^tKt^^ixT^ji 
-TSCtlctt), x^#JK^M(8)(c:J;otxB*;i/^ 

(7) #£.mi) mmzm^ixs «ee~> u >^©t^ h 
x 1 1 ) c «t t> jf^ ft-r mm r -a c i: t «t o t xn*;v^ 

(7) *s=E«|(l) BtjSg* i 6/l?3ft^fti.«fc^t^^T^So 
[0 0 2 7] E2*;«fcut|213lc^f i^l:, Hd-a- 
(6) ©^f?gP(6a)©^iH®Ci5y5Ml^lR)©-gP (H2 
*J;VBI3©±ffi!iaJd) M75lRlfcil^*55fr»lRUC 
30 ffl/5^^(12) (tDl^fgP) mmZix, -fttcj;!? Ko 

-m*-(6) ©ait»* s ±tt(i)©iiiE«*"C»*M«*»6-rftT 

hS. £WK1) asSgP©^ilB«c*5feb§P(lc)*sjfJfiEiS 
ft, C©*3feba5(lc){zi-^ M13)* s :tebtt:#>e>ftTO 
So C©^--^Kl3){i N ^ffliJ©lifiS(2) ©F«D?|(2a)*El 
«-rsfe»©t.©T-feSo ±^h(13)k:, ^©m^ffiip 
6Ba*C#V*a»©iai;Jt(14)A«JB*iRifciB!|BPH** 
V^T)fJm^ftT^^■^)„ =Ef&(l) EHE«fit»«llll*l*A/T? h* 
d-^-(6) ©S^-Tft^^lSj (T^) i:{iS^^(Rl 
(±^) C{SS-r4ftb5t(14)fc, KD-M-(6) ©S 
40 ifr#i«](l) ©IHs't'iOttlKPferftTV^-BCfcfcJ: 

t>s *5etvKD-n-(6)*^tfi5)^©m^ 

©±*(1) Efi4'i&Wia<P6©1*ftft*iEiEU ±18196 
m©SiC^±W(l) EHE4>ifi»ttl»±t(fi[«**4^^> 
^■i?^^ h i:^s*3feb(i5)*iiablitf)6ftTi>?)o 
[0 0 2 8] $1IB£J§ 1 ©±*MIBt:*IV^Tx 
- (5) (CctD±Ml(l) *JcttFKD-M-(6) *i|H!ip£^#f, 
Wt, h*D-M-(6) ©IHKK:J;!)»^-r4jB't»AC 
ot^>T h'D-M-(6) CD^c@gp(6a)A s ^qilll(l ) IcWbT 
(It)* ^ggp(6a)(c^W?,-?©4 ) ^ : S:t*^^-?'(12)i: 
50 S»fliJCffiB-r4»»x 1-ftt>*> KD-M-(J) t*tt 
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£il'C>A s ±$4(l) ©Etef it»(M*A»*)f 1XT^4«6DSB 
##±$4(1) F^ffifci? LttVbtlX®M$iXZ (H2 
*«tl51213#BB) . *©j£lit, ±$4(1) fc.fcVKD-;-? 
— (6) OIh]$bB#© h'D— /X— (6) ©7i>*7';i'^lp]'\OA s 
fcO§#l95jl:;*ft.So ^fr^ *5feU(15)©i!)t{c:<t 

±$4(1) 43<tl>'KD-A-(6) 4^tfIsltEm©fi'C> 
#£$4(1) <DmR$>foW&±lZtiLm£1£<i>tlT^Z<D 

[0 0 2 9] ^fc, ±$4(1) *3<tD f Ha-M-(6) ©f? 10 
itBStte, KD-M-(6) ©±$4(1) ^(Dmfe&MV&Z 
ti2><DT; h'D-;H6) ©$dl^|p)©^»!)tcJ;S±$4 
(1) HuSS^©xH®#Bj4$:^A-X{c^a^i:3!) s T-# 
•i>o 

[0 0 3 0] mmm2 

zvmMj&miz, n4*3j;vgi5t:^-rt.©T-feSo 

[0 0 3 1] C©I«?MS©*§1^ Kd-m-(6) ©* 
g£|5(6a)©^MI®£, ^©Jg®©4"lMX) #KD-M- 
(6) ©*<£>(Y) KttbTi&hbfel§tK©ffiI'M^(20)# 
Jfc/j)<,£;JV il»C>^-€'(20)F*itC»raR^©U>^3ftt«: 20 
(21) (HD-n-I^fg) ASAtienTU-5o 
«3f^*(21){*, feti«0'J>m5. U>^# 
tti*(21)t*5W^(S«t^^(20)©«*^^Mim(3#«t- 

& S5«-t- * ©*<&£» A,T-£tt<au £ #s t z m ^ 

^« 3$ 14» ( 2 1 ) £ *5 & {§ « t»» ^ ( 20 ) © S t> & ^ @F/f C 
#ffi^^g|3«-©SB*{C«fcoT, *SSP(6a)#±$4(l) 
tMLTfit), *gaU6a)£:fctt3fig<lV^(20)©^*> 
^^ffi^^ffi-T^gP^'J >^tt3fttf*(21)^^UT 30 
±$4(1) (*!MlStJ¥bfrfW5>fL-r@^^fLTU5. 
[0 0 3 2] h*D-^-(6) ©*gg0(6a)#±$4(l) (C 
MbT<iloT^©*|.JlD®©-ai#±$4(l) l*)MI®t}¥b 
tttf "£>#i?>;ri:£J;tK Kd-a-(6) ©m<i>* s ±$4 
(1) ©Ete*<k$4$?#£TixTU3o ±$4(1) dUg^'fr 
$4*,a£&A,T- h*D-^-(6) ©a-C>* s 1*tifc^[Sli:ttS 
tt^ftfc&^-f -Sfcb^H)^ h'D— m-(6) ©s»fr 
#±$4(i) ©iHE^'C^iiii^A^-rn-ruscttcj; 

±$4(1) *3<tll t KD-M-(6) £^tf[5|$£^©«<k©± 

$4(1) tite^^^^ofn^^iEb, ±iemte^© 40 

±$4(D Ete*i(i»tt«±k:(ft«$-e4-'t7 >x >> 
31 -f h ii^-s^febdsj^^btito^ntu-So 

[ 0 0 3 3] C<D£ll^JB2<D±MSBIcfttt£f ®^ 
©flMtttx ±® b JtflHBJB 1 ©±$42IB t PHtTC ifc 

-f 3., JUBB»2©±*!iSlEBt*V^T, J*n-vt-(6) 
<D*«fflJ<6a)#±iM<l) t*fbt«!3x *«»(6a)fc*i 

y#9M4f*(21 bT±$lll(l) |*US®K}¥btttt 6tl 
TED^£ftTl>3©T-> *3Mfc(5) t J: t)±$lll(l) 33«fc 50 
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l/KD-;t-(6) #E*^*6iifc»&fc:4>% Kd-^ 
—(6) ©7^T;i/^[S)^©i&sfco^* s ES±^nSo L# 
*k fcfcb(15)©<£!) ±$4(1) i5WKD-M 

-(6) £^tf[H]!|!Gj&©fi,e > >#±$4(l) ©0$b*'^$4J ! I± 

(c{fi^$-e-enTi^-5©T% E$2f cisift* 1 ** - *"*^ 
[0 0 3 4] nm.M®3 

C©fttBgJBW\ S6~il0tSttiO-C*5 1 , 
[0 0 3 5] CO^tEJfcJg©®^, KD-M-(6) <Z>£ 
iga5t:X';-X(30)AS(±tolSi-B-^tL^ Kd-;<-(6) ft 

fe^ 1 )-^? M3i)fc*»> h-D-n-(6) tcei^sti 
T^Sc KD-;t-(6) y-:7( 30) £grft£ 

SP(lb)h©P^t$ffi-rsg|J«-©tu!iSa5©ilH«W»c: y > 
y*K*»S»fSS«(9) £;h.T^ -5 » *Lt, 

fcftogttSmO) i:^'J-X(30)i:©F^(^ Kn— 

(6) *a*icft»-r4*»<ojmttia(io)*«B«**LT^ 

%43, imii';fc(10)fci\ l«c-fo3ESt:iR] 

[0 0 3 6] X 'J-:7(30)©ftJII®tC, Jg®©*^** h* 
D-^-(6) ©*<lM3-StbfcJjitt^(32)*^j&£ 

n, ^^^(32)f*){c^ stof tvm c©n» 

«-CB:2T3©Hatt»>x<f h(33)*sg*fqItZ^S&g«{C 
AiX?>ix-CU5o ±$4(1) MVPD- >»^-(6) 
bTl^Stt^Ttts £x-f h(33)©^MI@i:±$4(l) © 
rt«B i: OIBfc nfcP^F^A s i?ffi bt ^ «. 
X U - X ( 30 ) ©^M) 9 1 mftfr ? ( 32 ) © mi» ® t © 
^gp^iV^^x-f K33)ffl^H®i:mi^pflJ®f:©^ 
gPtc, ^;ft^*l®3fc!3gq(34)(35)#ffM£ixT^3o ± 
$4(1) l*lMI®i:^ , ;-P r (30)©®^Da3(34)i:'>x'f h 
(33)©ffi®t) 95(35) ttcffltixfegP^lc^ if®P3^©'J 
>^tt»tt«:(36)*»i;B$nTt^S. 'J >^'«Sitt«:(3 
6)tt, fci:A^iO';>^#e»^i:•?^ ±$4(1) isAVKn 
-M-(6) ©^JtB#(3t,, p®3lt)g|5(34)(35)i:±$4 

(i) tommt.iz&QwmstiT^isb&g.ztitz&izim 

I4»bt^?> (01 0(a) #sg) „ 
[0 0 3 7] Kd-;^-(6) fc*»*±H(l) © 

S^#gB(lb)«tt)*)^t#4£-rsSI5^ffi^JSffit:t), 
/SSOf /t>* s Hd-;H6) ©*«C>(c:-Stbfc?S«^^ 
(37)jWBja$*u ^«^-?-(37)|*iU:, KS©«bl^ 

^©SM^*JT-li2o©Rllll«>i7x^ K38)tfS* 
IqJtc^l&gffitAtl^tiT^So HD-;t-(6) <d^MI 
E h 3«*#*( 37 )© Hu^i^iHiJB i: ©ft SO* ot V# t> * << 

l3g|J(39)(40)* s ^fiE^j^T^^So ±$4(1) rtMlffihh'D 
-^-(6) ©®?Kt)gl5(39)i:>!7x^ M38)©®K!3g|i<4 

A s ieH^^Tl>So i x ±tt(l)*J«tVHD- 
^-(6) 36«ff±bTU*tt«Tftt, -^x^ K38)O^JB 
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D £ ±W( 1 ) © ftffl B5 fc ©H lc tt * £ iifc RSdH # 
#£LT^£>„ £tz, 'J>^tt5Mtft:(41)M:, fc4:;t« 
0U>^6*D> £Ml(l) i5«tl>*h*D-y?-(6) ©f? 
jtBSfctN j3o®flfct>g|l(39)(40)4:£(i(l) rtJlffiiitJ: 

[0 0 3 8] C6DSMKJB»3©3Ett*BCi5»*«-f©flh 
©flWfctt, ±iii LfcHJSJBSS 1 ©iWl&ia 4: BITC* 

-f£„ IOK7BJB3©±ttt*«fc::mvt\ «tt«(5) t«fc 
t)£iW(l) 36f»EHs** 6*14 4:, £N(1) 4:4:*>£Kn 
-;<-(6) fciV^x-f K33)(38)*@tf 4o 

}f^^(32)(37)[*IT-g7?(Rl^^tC^i!)U U >X#5$ 
tt<*(36)(41)*f>^-f K33)(38)©SSl!?g(5(35)(40)t 
«tt)»*nT5W4«JBUJ:d4:-r4. L*>L%#6, 'J 
>4*K»ttf*(36)<41)fc^ ^»*ffi*»**6HTPDii 
3*!)g|i<34)(35)(39)(40)4:±ttO) AJHH4:<D|lil£tt)* 
£flT^£©T-, ^©SWMWBifciilBDjPfctU ST 

4t> Cmf K33)(38)*6»tt#:(36)(41)tJiPi3*AA« 

(6) ©fflttD«(34)(39)fcftgara 4:4; *£*©£*# 
36)(41)fcf^fflU Wtttt(36)(41)#±Ma) ft 
Jl®t^'J-^(30)i5j;VKD— M-(6) ©BS*t)g|5(3 
4)(39)4:©F^T'g??g-5T Kd-^-(6) * s £«(l) tc*f 
LTIS$Jlth'D-^-(6) ©7^7;i/^ft©*sfco 
£#BS±£ft-5 (H7, 1218. H9*J;Viai 0(b) # 
M) o &*Stf2»-e(32)(37)ft©=&em' K33) 

(38)OMtt«bl^<D-C, «»>x-f K33)(38)*»&5W4 
#(36)(41)t:fPffl-r*A*«*JBt:t)&-3T*L/<!5t»3x 
^EtUlO) 43«tV KD- (6) £-£tf[H]i)£!6©S'l>* s £ 
$4(1) ©0te4'^W^±tc{fi®-r4c:4:fc;*i:-5o Ufctf 
oT. £WKD *5iVh-n— y?— (6) ©Efift'tJSlb* 1 
4: tfWitSiu *©*SilMII]iaiflE*ft±£4i- 

[0 0 3 9] £NU) *«tU'HD-^-(6) ©flf 

±B#C«\ 0^<i K33)(38)4»e>'J>^tt»tti*:(36)(4 
nfcfls/BfSajPJ&K&Os cntit>±«(l) ftJSffi 
!P*tti*<36)(41)*;* >J-7(30)«J:lf KD-;t-(6) 
©®l& D»(34)(39)fcjf L^t* < &5©T-s H 

D— (6) ©±?fi(l) ^©EJ&MBIifcSJia. Lfc# 
ot, »J >^ttMH4#<36)(4l)©40»8©»te«y&S*'J> 
«t<«t*J:dfc:iasELT*»ti, Kn-«n— (6) ©M£ 
Aa>9MizJ:«£M(l) *H*^©iJ*©*K*;*A-X 
t^dC4:A s T-#4o 

[0 0 4 0] XXJBft3®£|IBB.-Cfcju ±M 

(l) *S«tVKD— /t-(6) ©|DteO#tx ±iO,t9i:i 
th'D-;H6) A J mI^2©mT-iip|li(l) C ESS ft a 

©x% kd-m-(6) ©±wi(i) izn+ztLim&im 
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<&!K @&tt>©ls]teMJ«gt4: KD-;t-(6) ©ffl$$f 
A s -SLT±t}S*iec:-rc:4:*^jl:^tt, *£&m&© 
&££IS5±2ft.5 0 
[0 0 4 1 ] HJ6JBSI4 

d©^JEff$^{i, 01 1~IH1 3t^tt©Tfe5. 

[0042] z(Dmmmm<Dm^ kd-a-(6) t* 

tt S:«l£fJ(6a) 4:8itt § SJ( lb) 4: ©R3K -58I5#© 
ftflHflk -r*t)^^ig©Jiiif±"ia(10)4:^Igi$(6a)4:©F^ 
©95#©JI]g|lc:fc y >Xtt»£;fc:gttgM*<9) #IBg£ft 

10 -0>£ 0 "T-<-r©«fc§:tfaJ«-tt, ^tl-?tt^©fft^|R) 
tc 2 #IiJ2ftfcji3& 2 O©«fi£a5^(50)(5l)fc J; DJfM 
£ft, fcf&gttgPMO) ©ft^MMISfciv *ti?tiffi'& 
«fiEg|5#(50)(5l)ttfeA s 4«t^(z^tt^^(52)(53)A5 
MStltV^. ft^©Jf«^-E'(52)(53)©Hti^p(RiJH 
»i * Ji*hW nffi £ ft ^ t mi^^ ft*{R| t fl|#4£ # 6 
ftT^So ft*f-©3I#^^(52)(53)fttc:*ft^fty >^ 
^?It)g|5«(54)(55)*siB^ixTl^o ftA©%9!)0 
#(54)©Hu^p{B!l®(i@*ftft(HiJ(Cft^oTB?i^^ft^ 
f>*U ^flJ©ggfl 5 ffl#(55)©ftrffcPftRnS 

20 fcfc&£ ft *MBJ lcftA j -px B3«^r ft^fflS £ 6 ftT 

us., ±w(i) ^aetixs^s^^ixT^s® 

inittia(lO)©f*»*fc«fct)«ja«»SB*r(9) © 
f5^fiEgPtJ(50)(51)*ssl''fc}?U ; tWeix, ClJxCJ: 
5 ft#J©S§?I D gP#(54)* J KD-;t-(6) ©Affile, 
^(RiJ©SlS?i!3a5#(55)>bs=Ef4(l) rtJlfflt-^n-^tL^L 
{t^^?>^^l>J;^t5&:^*LT^^4 0 ^©iS^, ±$fli(l) is 
<ti>'h*D-y\-(6) tdtriate*©««c»*i±*t(i) ©in 
K4"t»«Mt±*e>r*u&:i^«tdfc:> ttfeStt»#(9) * 
iVft^©^»DSB*f(54)(55)*» HD-M-(6) 4:iM 
30 (1) 4:©P^T-^5«»3s KD— (6)#£«tt(l) 

T@^$tl-5o S^?It)&l3«(54)(55)4: LT(is i$S(l) 
ftJl®i5ckVKD-M-(6) ^JH®4:©^©^m*aA s 

**l^«it)tt»tt«»3&»/h*<-r0. Olmm^-- 
6^ci.t)©5!) s ffl^^6i^■5o 

[0 0 4 3] C©SMBBJB4©3Ett*Bfc*tt5*©flh 

©^ttv ±a Lfc*tt»» i ©±»( i ) t mmx- 
40 feu, ra-»^tttra-»**ftbttt«-r4RflB** 

B§-f £o 

[ 0 0 4 4] H«H|g«4©±ttSS«fc*V>-t, *«iaS 
»»«(9) * «fcVftft©g§3g 0 SB»(54)(55)*s FD-;1 
-(6) 4:±«(l) tVffiT-Zzm-oX Ho-n-(6) *s£ 
MO) tSUl«*ixTi>S©t, flllHI(S) tit) 
•aEWO) *5«fcVKD-^-(6) ^IDflg^Hf^tlfeJl^C 
fe N h'D-y\--(6) ©7^^;V^ft^©ASfeo^*spA± 
2tiZ>, Lifii), ±m(\) *3J:t>*KD-^-(6) ft^tj 
EHg3Rffla»C»#±Wi( l ) ©E](gitiiC,»Ki«l± tifta?* e» 
50 JxT^aoTx lH)il£4'tc:ffii!)^5£-r4C4:* J E)5±^ix 
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[0 0 4 5] -15, £MDS8*(54)(55)!&U:»LfcJ:$ 
SOT-s i$ai(l) iJiVKn- ;i-(6) © 
ff±B*ttt % Kd-m— (6) £D$di^fp]©^iii3<ti>"c:<D 
±11(1) Jfe«l^eDxA©3tKft^A-xt:fT 

[0 0 4 6] £fcs HJIWBJB4 ©±««E«TJ4s Kn- 
&S©T-> HD-;t-(6) ©iffi(l) fctt-fSSISFUtt 

4- ifetf^t> kd-a-(6) commm&m. 

* s , H5<&!)> IU«S*©lHlteMI«»i: Hp- '1— (6)© 

[0 i ] z.<Dsm<Dxm&m i cDi«ssB*w-r«»fii 

0T-fe3 o 

[0 2] Jll^ttl LTSSU 

[03] 0 2©III-IIIJji)fl8rffl0T?fc3o 
[04] ZO&BJj<Dmtmm2<D£.mm&or>'&&&iii-? 
8E8rii0T-&£o 
[05] 04©V-V«£»r@0T-&3o 
[06] dO^©Hffi^3CD±«I^H**-r«EWfffl 

[0 7] KJKE»3©±tt««0«S|S*lfi*UTwU 

[0 8] 13 7 ©VIII -VII IISWSIEIt;**. 

[0 9] isis«tt 3 ©£««■©»«*&* lt«u 
£«#0fsLT^£>^©$tiw®0T-i&£o 

[0 1 0] *«0B»3©±tt*lit:i5»4>>*-f h*3<t 

[08] 
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VU >^5H4^©gP^?:S£^:L-C^U (a)tt£Wi(l) 
f*±B3ffl#tt©BT* tK (b)tt±Ml(l) ®i|SB$©#« 
©0T-$>S„ 

[0 11] C©%B§©*SS^?J4©±^S*^-r«{»r 
ffi0T*fe-5o 

[012] mmm 4 © >^«fc§wgp«i5 <tv£ 

[013] HJfiJE^ 4 ©±?i=g£M£:fctt5 'J >^#li;fc 
£tt^M:fcJ;U^Sg^^#£&;*LTmU (a) tt 
10 <ffeS^g|3»{Cim{ifc©<t^* s ^ffl LTU&V>©#*J 

oif&t), (b) tt«fag»Sttcmtfto©tt»;&3&«fis 
[»-*©«mii] 

(1) : ±«l 

(6) : KD-;t- 

(9) : ttfcSttSBf 

(10) : imfcHa 

(12) : (tDMtffi) 

(13) : j-v b 
20 (14) : tobst 

(15) : iJfeU 

(20) : •¥ 

(21) : U>^ttS*ttft: 

(32) (37) 

(33) (38) : h 

(34) (35)(39)(40) : ffilt&gB 
(36X41) : «J>^«5W4tt: 
(50)(51) 

(52)(53) :3S#c<fr^ 
30 (54)(55) : !) > ^tt5fe» D «$# 



[09] 




Ul)*H2 0 0 0 - 5 2 1 0 4 (P 2 0 0 0 - 5 2 1 0 4 A) 



[07] [BIO] 
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